Background: Special care facilities for patients with dementia gain increasing attention. However, an overview of studies examining the differences between care facilities with respect to their effects on behavior, cognition, functional status and quality of life is lacking. Results: Our literature search resulted in 32 studies published until October 2012. Overall, patients with dementia who lived at special care units (SCUs) showed a significantly more challenging behavior, more agitation/aggression, more depression and anxiety, more cases of global cognitive impairment and a better psychosocial functioning. There was a tendency towards a better functional status in specialized care facilities, and a better quality of life was found in favor of the SCU group compared to the traditional nursing home (n-SCU) group. Longitudinal studies showed an increased number of neuropsychiatric cases, more patients displaying deteriorating behavior and resistance to care as well as less decline in activities of daily living (ADL) in the SCU group compared to the n-SCU group. Patients in small-scale, homelike SCUs showed more agitation and less ADL decline compared to SCU patients. Conclusion: This review shows that the patient characteristics in SCU and n-SCU settings and, to a minor extent, in SCU and small-scale, homelike SCU settings are different. Over time, there are differences between n-SCU, SCU and small-scale, homelike SCU facilities for some variables.
Introduction
There are different types of care facilities for elderly subjects suffering from dementia. There is a general view that special care units (SCUs) with trained personnel are the most appropriate environment to enhance the quality of care for subjects who suffer from dementia [1, 2] . In the Netherlands, SCUs or small-scale, homelike SCUs are currently the most common types of living environments for patients with dementia who cannot live on their own anymore [3] . SCUs have arisen with the development of dementia care in addition to the more traditional medical approach. Traditionally, patients with dementia reside in institutions that follow a medical-somatic approach without specialization of dementia care [4, 5] . However, there is no final definition for SCUs. They are especially designed for patients with dementia, implying resident security and safety through locking systems, signposts and communal living areas [6] . The staff is specially trained to deal with behavioral and psychological symptoms of dementia (BPSD), a heterogeneous collection of behaviors and noncognitive symptoms occurring in the course of dementia [7] . This specialization results in a better organized care offered by SCUs [8] compared to traditional nursing homes (n-SCUs) and in more family involvement [9] . Besides SCUs with large wards, also small-scale, homelike SCUs with 8-12 patients in one unit are offered to patients with dementia. Care providers in these units follow a vision of long-term care by emphasizing normalization of daily life [10] [11] [12] [13] [14] [15] .
The general purpose of SCUs is a non-drug treatment of dementia symptoms [16, 17] , that is to reduce the behavioral and psychological problems associated with dementia [18] [19] [20] [21] [22] . An SCU unit can further be divided into separate sections, e.g. for patients with severe agitation and disruptive behavior and for those with mild BPSD [7] .
The physical environment has been recognized as an influential element in the care of dementia patients [23] . For example, it has been demonstrated that dementia patients with more privacy express less anxiety and aggression [19] . In another study, patients of a large, n-SCU showed higher levels of aggression than those living in the less institutionalized settings of SCUs [21] .
An n-SCU is mostly defined as a care facility that follows a traditional medical model and does not provide special facilities for dementia patients or specific training for the personnel. The differences between SCUs and n-SCUs are not always obvious. The most evident difference is that training on the job takes place more often at SCUs than at n-SCUs [24] . In a study in which the settings were different but the quality of care was similar, it was demonstrated that patients in SCUs showed different outcome characteristics, namely a greater decline in functional status, expressive language skills and social skills than those in n-SCUs [25] . However, emotional behavior at baseline seemed to influence all outcomes except functional status. Better affect positively influenced the outcome characteristics regardless of the type of setting [25] . Furthermore, it seems that the patient characteristics between SCUs and n-SCUs can be distinct due to differences in patient allocation [26] .
There is no international overview comparing care facilities for patients with dementia in consideration of the variables behavior (BPSD), cognition, functional status and quality of life. An analysis of these variables can help clinicians and policy makers to improve the care for patients with dementia in the future. Based on the above-mentioned studies, the present review addresses the question whether the characteristics of dementia patients living in small-scale, homelike SCUs or SCUs are different from those of patients living in SCUs or n-SCUs.
Methods

Search Procedure
The search focussed on studies published in English from January 1990 until October 2012. All studies providing data on n-SCUs in comparison with SCUs or small-scale, homelike SCUs and SCUs in comparison with small-scale, homelike SCUs for patients with dementia were included in the review.
All combinations of the key words small-scale living, homelike living, group size, traditional nursing home, neuropsychiatric symptoms, behavio(u)r, dementia, cognition and special care unit(s) were entered in four databases Pubmed, SocINDEX, PsychINFO and Ovid. Because of the large amount of articles found after the first search, we present only the relevant ones.
First, titles and abstracts were searched for comparisons between different living situations of patients with dementia. The full text was retrieved when it might be relevant. Twentythree articles met the inclusion criteria. Subsequently, the reference lists of retrieved studies were searched for additional articles. A selection was made among these possibly relevant studies, and the abstracts were browsed in an electronic database as described above. This strategy yielded 6 additional papers. Finally, a further 3 studies [25, 27, 28] well-known to the authors were also added to the review.
In total, 32 studies were included in the review. Seventeen of these were cross-sectional studies and 15 longitudinal ones. For the longitudinal studies, the baseline scores were also used to calculate the effect sizes to explore the differences in patient characteristics between the populations studied. All baseline scores in the longitudinal studies were not matched and therefore useful as cross-sectional information for the review.
The majority of the studies (25 of 32) were n-SCU/SCU comparisons. Furthermore, 3 n-SCU/small-scale, homelike SCU [14, 15, 29] and 4 SCU/small-scale, homelike SCU [10] [11] [12] [13] comparisons were reviewed. These differences are specified later in the text. Only research publications were included in the literature search.
Selection Criteria
Publications were included when they compared an n-SCU with an SCU or small-scale, homelike SCU, or an SCU with a small-scale, homelike SCU for patients with dementia. The second criterion was that p values, effect sizes and/or numbers of participants, mean scores and standard deviations had to be available for at least one of the following variables: behavior, cognition, functional status or quality of life. Studies that did not meet these criteria were excluded from the review.
Data Analysis
The scores on behavior, cognition, functional status and quality of life of patients with dementia in two different care situations were collected. The effect sizes (Cohen's d) were calculated based on the numbers of participants, mean scores and standard deviations. First, the pooled standard deviation was calculated followed by Cohen's d. The baseline data were used to calculate the effect sizes for the longitudinal studies in order to compare them with the cross-sectional research papers. (For an overview of the research design of the included studies and the p values available from the reviewed articles, see tables 1-4 .) None of the papers relevant in substance was excluded because of missing data, and only studies already published were used for the review. In line with Cohen [30] , we considered an effect size of 0.0-0.1 to be nil, one of 0.11-0.2 to be very small, one of 0.21-0.5 to be small, one of 0.51-0.8 to be moderate and one of ≥ 0.81 to be large.
Global Behavior
In total, 18 studies with cross-sectional information about behavioral functioning in the two settings were available ( table 1 ). A global behavioral score at baseline, mostly labelled as 'neuropsychiatry' or 'behavioral problems', was given in 8 studies. In 3 of them [12, 31, 32] , the calculated effect sizes were nil.
In 5 studies, large [33] , moderate [9, 34, 35] and small [20, 36] effect sizes with a more challenging behavior in SCUs as compared to n-SCUs were found.
Agitation and Aggression
In 3 studies, the effect sizes were nil [12, 21, 37] , and in 1 paper, no significant p value was found [14] for agitation/aggression between SCUs and n-SCUs at baseline.
In 2 surveys [31, 34] , a small effect size was calculated, reflecting more agitation in the SCU group. However, in 1 of these studies [31] , after matching the patients according to gender, mobility and noncognitive symptoms, the difference in agitation between both groups was not significant anymore. In another study, a significant p value indicating more agitation/ aggression in the SCU group was found [26] . One study showed more aggression in the n-SCU group, with a small effect size [28] .
Social Functioning
Aspects of social functioning were examined in 5 studies. In 1 of them, the calculated effect size at baseline was nil for social activities such as going to the barber and social withdrawal [32] , and in another paper, no significant p value was found for participation in pleasant events and social withdrawal [14] . Two studies showed large [38] or small [20] effect sizes, implying that patients living in the SCU showed a better psychosocial function compared to n-SCU patients. One study [15] showed a moderate effect size, indicating a distinct psychosocial behavior in a small patient population from a small-scale, homelike SCU compared to patients from an n-SCU.
Depression and Anxiety
Depressive behavior was investigated in 7 studies. In 4 of them, a nil effect size [32, 38] or a significant p value [26, 39] were found. Three studies showed a large [34] and a small [20, 28] effect size, suggesting more depressive symptoms in the SCU population at baseline.
In 4 studies, anxiety was assessed. In 2 studies, no significant p value was found between an n-SCU and a small-scale, homelike SCU [14] and between an n-SCU and an SCU [39] . In 2 other studies, a small effect size [34] and a significant p value were found [26] , indicating more anxiety in the SCU group compared to the n-SCU group. 
Other Behavioral Aspects
Deviant behavior such as delusions, hallucinations, euphoria, apathy, disinhibition and aberrant motor behavior were significantly more prevalent in the SCU group compared to the n-SCU group [26] . One study found more delusions, hallucinations and irritability/lability with small effect sizes and more disinhibition, aberrant motor behavior and sleep disturbances with very small effect sizes in the SCU group compared to the n-SCU group [34] . In this study, no differences were found for euphoria. Activity disturbance with a small effect size was more common in another study [28] . Yet another study showed a nil effect size between both groups in disruptive behavior directed at the nursing staff [18] .
Taken together, SCU patients generally showed a more challenging and deviant behavior, more agitation/aggression, more depression and possibly more anxiety. On the other hand, patients in SCUs also showed better psychosocial function compared to those in n-SCUs. Little evidence was found for a distinct psychosocial behavior in the small-scale, homelike SCU compared to the n-SCU. 
Cognition
Baseline data on differences between SCU and n-SCU patients that were obtained either with the Mini-Mental State Examination (MMSE) or with a related global cognitive measure were collected by 20 studies ( table 2 ) . In 5 studies, a nil effect size [12, 15, 32, 40, 41] was calculated, indicating that both investigated groups were equally cognitively impaired at baseline.
A greater global cognitive impairment in the SCU group was found in 10 studies with large [33, 38, 39, 42] , moderate [20, 28, 36] and small effect sizes [21, 34] or significant p values [43] . In contrast, 1 study showed an increased cognitive impairment with a large effect size in a limited number of participants [35] , and 1 study showed a moderate effect size in a younger n-SCU patient group [9] . A large effect size for better communication and recognition and a small effect size for better orientation in the SCU group compared to the n-SCU group were also found [28] . In other studies, the nil effect size [41] was calculated for speech abilities in the n-SCU/SCU groups, or memory loss was assessed [34] .
Better cognitive performances were found in favor of a small-scale, homelike SCU compared to a SCU with a large effect size [11] . Another study [10] showed small but reverse effect sizes in two small-scale, homelike SCU/SCU group comparisons.
Taken together, a more severe global cognitive impairment and better communication in SCUs compared to n-SCUs were found at baseline. Some evidence for better cognitive performances in small-scale SCUs was found as well.
Functional Status
ADL or functional ability at baseline was measured in 19 studies ( table 3 ) . In 4 studies, a nil effect size [21, 32, 41] or no significant p value [39] was found for ADL functioning between SCU and n-SCU residents.
Better functional abilities in the SCU group at baseline compared to the n-SCU group were found in 6 studies with large [8] , moderate [9] and small [27, 34, 35] effect sizes or significant p values [44] . More specifically, 1 study [28] showed a large effect size for better washing, a moderate effect size for better dressing and small effect sizes for better feeding, toileting and mobility for the SCU group compared to the n-SCU group.
Two studies showed a large [15] effect size in a small patient group, and a significant p value [14] in favor of the small-scale SCU compared to the n-SCU. Three studies showed better ADL function with large [11] , moderate [10] and very small [12] effect sizes in favor of the small-scale SCUs compared to the SCUs.
Five studies showed better ADL or functional abilities, e.g. self-care, for the n-SCU group with large [38] , small [33] and very small [20, 31] effect sizes or p values [43] .
In sum, with regard to functional status and ADL, there is a tendency towards better outcomes in functional status/ADL for the SCUs and small-scale, homelike SCUs compared to less specialized care.
Quality of Life and Remaining Variables
Five studies presented data about aspects of quality of life at baseline ( table 4 ) . Two studies showed either a nil effect size [11] or no significant difference for quality of life between SCUs and small-scale, homelike SCUs [13] . In 1 study [29] , a small effect size was calculated for the total quality of life in favor of the SCU group compared to the n-SCU patients, whereas the different subscales of the observation list in this study showed small to very small effect sizes in favor of the SCU group. Another study [39] also showed very small effect sizes for comfort and environmental adaption in favor of the SCU group, and no differences for the other quality of life variables. One research paper also investigated various aspects of quality of life rather than one general outcome measure for quality of life [18] . The investigators studied variables that do not fit in the above-mentioned categories. Small effect sizes were found, implicating ratings on awareness and orientation, regulation of stimulation and continuity of the self that are more positive in SCU residents as compared to n-SCU patients.
Taken together, quality of life is hardly investigated in the field of special care for patients with dementia. Generally, better aspects of quality of life was/were found for the SCU group compared to the n-SCU group. There were no differences between small-scale SCUs and SCUs.
Longitudinal Results
In 11 studies [9, 10, 12, 13, 15, 20, 25, 35, 42, 45, 46] , longitudinal results (p values) for the variables reviewed in this paper are presented. In the sections above, we used the baseline measurements of the studies to compute the effect sizes. However, it is worthwhile to take a closer look at studies with long-term data to address possible effects of staying in an n-SCU, SCU or small-scale, homelike SCU.
'Global behavior' and mood, e.g. depression, did not change significantly over time in 3 n-SCU/SCU studies [20, 35, 46] and 4 small-scale, homelike SCU/SCU studies [10, 12, 13, 15] . On the other hand, neuropsychiatry was much more prevalent in the SCU group compared to the n-SCU group after 18 months [9] . In particular, significantly more cases of deteriorating behavior and resistance to care were observed in the SCU group compared to the n-SCU group over 6 months [42] .
More agitation in the SCU group compared to the small-scale, homelike SCU was observed over a period of 12 months [11] . More social engagement and depression were shown in 1 of the 2 investigated small-scale, homelike SCUs [10] , while there were no differences in the other. The use of different informants at baseline and 6 months later for all behavioral aspects in a small-scale, homelike SCU/SCU study [13] as well as the baseline differences in an n-SCU/ SCU study [9] complicate the interpretation of the findings of these 2 studies.
With respect to global cognitive functioning, no differences over time were shown in 4 n-SCU/SCU [9, 25, 35, 46] and 2 small-scale, homelike SCU/SCU studies [13, 15] . An increasing cognitive decline over 6 months in SCUs compared to n-SCUs was found in 1 study [42] . A comparable decline on a dementia rating scale for the SCU and n-SCU groups over the same period was also found in another study [20] . Concerning specific cognitive domains, expressive language skills appeared to decline more in the SCU group [25] , whereas memory functions did not differ over time between the SCU and the small-scale, homelike SCU groups [13] .
Although the majority of the studies showed no differences over time in ADL between SCUs and n-SCUs [20, 35, 45, 46] , SCUs and small-scale SCUs [12] or n-SCU and small-scale, homelike SCUs [15] , a greater decline in ADL was observed in the SCU group compared to the n-SCU group [25] . A smaller decline has been shown in favor of the SCU group compared to the n-SCU group [9] , the small-scale, homelike SCU group compared to the n-SCU patients [15] and the small-scale, homelike SCU group compared to the SCU patients [13] . The latter study used different informants at baseline and 6 months later.
Concerning quality of life, no significant differences in aspects of quality of life could be observed between small-scale, homelike SCUs and SCUs over time [10, 12, 13] . Aspects of quality of life such as positive affect and social relations were more evident than negative affect in small-scale, homelike SCUs compared to SCUs [10] .
Taken together, global behavior and mood did not differ between n-SCUs/SCUs or smallscale, homelike SCUs. Compared to n-SCUs, more neuropsychiatric problems, deteriorating behavior and resistance to care were shown in SCUs. Agitation was observed more in SCUs compared to small-scale, homelike SCUs. Most studies showed no differences in cognition or cognitive decline over time. There is little evidence of a greater decline of expressive language skills in SCUs compared to n-SCUs. ADL function was mostly not different between the groups studied, and some results were mixed. A smaller decline in ADL was found for SCU patients compared to n-SCU subjects as well as for small-scale, homelike SCU patients compared to SCU residents. For the variable 'quality of life', no differences were found over time. There is some evidence for more positive affect and more social relations in small-scale, homelike SCUs compared to SCUs.
Discussion
The primary goal of this review was to describe studies that examine possible differences in behavior, cognition, functional status and quality of life of patients either living in a SCU or in an n-SCU. The findings are discussed in more detail below.
The more globally defined behavioral variables showed differences between the investigated groups, with a general tendency toward a more challenging behavior, agitation, depression and anxiety for SCU patients at baseline compared to n-SCU residents. Over time, the differences were not consistent. Dementia patients with more pronounced behavioral problems were most likely to be placed in SCUs [20, 21, 37] . Indeed, several authors indicated that the allocation of patients prior to the investigation might have caused this difference over time [9, 13, 15] . There is evidence of the positive effects of environmental aspects on the challenging behavior in dementia [47] .
The variable 'social functioning' is in favor of the SCU patients at baseline measurements. This discrepancy was not related to differences in cognition at enrolment of the study. The most plausible explanation for this finding is the higher involvement in social activities at SCUs [48] .
Specific interventions, e.g. aromatherapy or providing preferred music for nursing home residents with dementia, can produce small to moderate effects on agitated behavior during a short period of time [49, 50] . These types of interventions occur mostly in SCU facilities because of the specially trained staff [51] .
Comparisons of the differences in cognitive functioning between SCU and n-SCU patients show a global tendency towards a greater cognitive impairment in the SCU group at baseline and no differences over time. This does not apply to expressive language skills, which show a greater decline over time in the SCU group [13, 42] , indicating differences in the allocation of patients. It has been argued that the course of specific cognitive aspects in dementia can be influenced by different care settings [25] .
No clear direction of differences in ADL was found between the groups at baseline and over time. A possible explanation is that the studies looked at different functional abilities, e.g. transferring, eating, toileting, dressing and bathing [8] or levels of disability [38] . Consequently, the investigators used various assessment lists measuring different abilities, e.g. the Barthel index [31, 52] or an ADL hierarchy scale [33, 53] .
Somewhat surprisingly, quality of life has gained minimal attention in the various studies reviewed here. Although it is reasonable to assume that environmental adjustment is only one aspect of the care and treatment of dementia patients, it might have a considerable effect on the subjectively experienced quality of life [54, 55] . Qualitative research suggests that the quality of life of dementia patients increases in specifically created environments such as SCUs: agitation decreases over time and, according to the staff and relatives, the patients feel free [56] . Furthermore, social interactions between patients show a substantial improvement [57] . However, in this review, not all studies showed a positive effect on quality of life.
Taken together, there seems to be a tendency to assign different patient groups to different care facilities. This holds true particularly for patients living in n-SCUs and SCUs. The benefit of small-scale SCUs is not convincing compared to 'regular' SCU care. As a whole, this review justifies distinguishing between patients with and without dementia based on different behavioral, cognitive and functional variables prior to their allocation to a care facility.
Limitations
A limitation of this review is that the effect sizes could not be calculated for all studies because of missing data. Furthermore, the SCU characteristics [58] as well as the patient groups differed between the reviewed studies. In most of the studies, all patients were suffering from dementia. However, in 2 studies, only 60 and 75% of the subjects, respectively, suffered from dementia, while the other patients were not cognitively impaired [26, 33] . Eighty-six percent of the studies included patients with different types of dementia, but the remaining 14% investigated only patients with Alzheimer's disease [35, 38, 41] .
The SCU characteristics were often different in the studies reviewed. However, in all studies, the investigators compared different living situations for patients with dementia, one of which was adjusted to their specific needs. A standardization of SCU characteristics will enhance comparability across studies and help to identify specific factors that influence different symptoms of dementia, be it positively or negatively.
Furthermore, the measures and scales ( tables 1-4 ) used to assess behavior, cognition, functional status and quality of life obviously differed between the studies, making the comparison of the effects of living in an SCU or an n-SCU even more challenging. Furthermore, the validity of the measurement scales [59] [60] [61] and the sources of the data (patient, e.g. S-MMSE [9] ; family, e.g. Neuropsychiatric Inventory [13] ; personnel, e.g. ADL [39] ) sometimes differed.
Finally, the characteristics of the different SCUs and n-SCUs reviewed are not always similar. The group size, type of training for the personnel and structure of the buildings can differ between the studies reviewed.
The most appropriate research design to study possible relationships between care facilities and the course of dementia and related clinical symptoms would be longitudinal intervention studies. We propose a design in which one group of dementia patients can be assessed before and after moving to an SCU or small-scale, homelike SCU, whereas the other (comparable) group should be assessed during the stay in an SCU or an n-SCU. The use of more specific variables instead of global measurements can provide a better insight into the benefits of specialized care. The development of more sensitive assessment tools is needed due to the bottom effects of conventional assessment instruments in patients with advanced dementia.
As there is no cure for dementia, further studies examining the quality of life of dementia patients, their families and the professional caregivers are needed.
